Elimination of methylation marks at lysines 4 and 9 of histone 3 (H3K4 and H3K9) of spermatozoa alters offspring phenotype.
The contribution of the contents of spermatozoa to the development of the embryo is currently being considered wider than was previously thought. Recent findings point to the participation of epigenetic marks present in the retained histones of mature spermatozoa on embryo and fetal development. Here we created a novel conditional transgenic mouse that expresses lysine (K) demethylase 1a (Kdm1a) during spermatogenesis when the testicles are subjected to heat stress. Using these animals under these conditions we were able to reduce the methylation level of histone 3 at lysines 4 and 9 (H3K4 and H3K9, respectively) in mature spermatozoa. The offspring of these transgenic mice were followed for correct development and growth after birth. We found that the offspring of males expressing Kdm1a suffered 20% of reabsorptions at Day 15 after implantation (vs 0.3% in the control). In addition, 35% of the offspring sired by these males showed some kind of abnormality (suckling defects, lack of movement coordination, dropping forelimbs, abnormal body curvature, absence of eyes, gigantisms and neuromuscular defects) and 25% died before postnatal Day 21. Some abnormalities were maintained to adulthood. These results show that alteration of epigenetic marks present in the retained histones of mature spermatozoa affect fetal development and have phenotypic consequences in the newborn.